In the last years, the scientific community and funding bodies have paid attention to data collected, generated or used in different research activities, because the dissemination of these data can be seen as a constituent of Open Science. For this reason, many funders are requiring or promoting the development of Data Management Plans, and depositing open data following the FAIR (Findable, Accessible, Interoperable and Reusable) data management principles.
Introduction
The traditional mechanisms for communicating research results have recently undergone profound changes as a result of the open access movement (Abadal, Ollé, & Redondo, 2018) , which makes scientific information freely accessible and reusable. The movement began with research articles, but has recently been extended to other documents and now includes research data.
The scientific community and funding bodies are now focusing on the data gathered, generated or used during research activities, and public access to these data is one of the constituent elements of what is called open science (Anglada & Abadal, 2018) . At the international level, the European Commission's Horizon 2020 (H2020) programme requires research data to be openly accessible and includes the obligation to draw up management plans in accordance with the FAIR principles: Findable, Accessible, Interoperable and Reusable (Wilkinson et al., 2016) . In Spain, however, this requirement is only a recommendation of the new 2017-2020 State Plan (Ministerio de Economía, Industria y Competitividad, 2018) or a requirement to obtain the Severo Ochoa or María de Maeztu Excellence Awards (Ministerio de Ciencia, Innovación y Universidades, 2018).
Because of the strategic value now given to research data, more and more universities and research centres have decided to offer their researchers a data management service. The libraries and research offices of the Catalan universities, which work in coordination within the Open Science Area of the University Services Consortium of Catalonia (CSUC), offer such a service.
The CSUC and Research
The CSUC was set up in 2014 as a merger of the Centre for Scientific and Academic Services of Catalonia (CESCA, 2018) and the Consorci de Biblioteques Universitàries de Catalunya (CBUC, 2015) , organizations related to information technology infrastructure and libraries, respectively. The CSUC's aim was to foster cooperation and sharing to make the Catalan university and research system more efficient.
The CBUC started to offer research support services in 1999, and this work has now been taken on by the CSUC's Open Science Department. The work has consisted of creating cooperative repositories of Catalan doctoral theses, books and scientific, cultural and scholarly journals, making open access mandates effective, managing article processing charges, implementing the unique ORCID identifier for each researcher, creating the Research Portal of Catalonia (Parusel & Reoyo, 2018) and supporting the management of research data.
These activities, coupled with the changes arising from the digitalization of information, have made all the academic libraries of Catalonia adapt their organizational charts in one way or another to create structures to support research activities. In 2014, the new service needs of universities arising from the rapidly changing research scenario led the CBUC to add a new strategic line, support for research, to its two existing ones. Furthermore, in 2017 the CSUC decided to create the Open Science Area, which is dedicated exclusively to research services and undertakes the work of this type that had previously been done by the Libraries and Documentation Area.
With the creation of the new strategic line in 2014, it was decided to set up a Research Support Working Group (RSWG) in order to further alliances between the stakeholders of universities that were directly involved. The RSWG is made up of representatives of the University of Barcelona, the Universitat Politècnica de Catalunya, the Pompeu Fabra University, the University of Girona, the University of Lleida, the Universitat Rovira i Virgili, the Open University of Catalonia, the Vic-Central University of Catalonia, the Ramon Llull University and the Universitat Jaume I, in addition to the CSUC's Open Science and Information Technology areas. The activities of the group (Figure 1 ) are led by a committee formed by the vicerectors for research of all the member universities of the CSUC.
Work Done with Research Data
One of the RSWG's objectives was to establish a framework of reference that would allow universities and research centres to establish a management policy for data generated by research activities. Starting in 2015, great efforts were made to agree on procedures that would allow libraries and research offices to collaborate with research groups to create data management plans (DMPs) and recommend repositories for depositing the data in open access.
Training and Exploration of Researchers' Needs
In order to align activities of the RSWG member institutions, training sessions were held at two levels: international experts were invited to explain their vision and experiences to the consortium, and in each institution the staff were trained to provide support to researchers.
In parallel to the training, a survey was designed for those responsible for the projects of universities of Catalonia with H2020 funding in order to determine researchers' needs with regard to data management.
Between December 2015 and January 2016 the survey was sent to a sample of 164 projects, and responses were obtained from 73 (45%). The conclusions, presented in a report (CSUC, 2016a) and in the associated data (CSUC, 2016b) , follow the general trends of other surveys, such as Tenopir et al. (2011) in the US and the Datasea project in Spain (Peset, AleixandreBenavent, Gonzalvo, & Ferrer-Sapena, 2017) , and show the lack of knowledge of researchers in this field.
Data Management Plans
DMPs describe the life cycle of the research data and explain how they will be preserved, what vocabularies and standards will be used and how they will be shared. The working group considered that the most valuable contribution that libraries could make in the short term was to support the creation of DMPs. A guide was drawn up to help researchers create plans according to the FAIR requirements of H2020.
The guide, which was published in Catalan (CSUC, 2016c) and English (CSUC, 2016d), shows the fields required, with explanations and aspects to be taken into account, in addition to a selection of real examples that were highly valued by the researchers. When this work was completed, to maximize its dissemination and make it easier for researchers to use, the RSWG decided that the guide had to be converted into an online application or tool: the Research Data Management Plan (CSUC, 2018a) (Figure 2 ). The CSUC's tool is an adaptation of the Digital Curation Centre's DMPOnline (DCC, 2016) 1 , which has become the default software used by most institutions implementing a tool for setting up DMPs. DMPOnline and the tools derived from it allow researchers to draw up plans while consulting the guide and the specific specifications of each university, to share the plans with other researchers, and to export the plans in different file formats.
In order to disseminate the tool, infographics were published in Catalan and English (Figure 3) (CSUC, 2018b) , offering a clear and easy explanation of the options of the tool and who to contact in each institution.
The tool is currently being reviewed to adapt it to new needs: the software version will be updated, and new templates will be implemented with the requirements of other funding bodies, such as the European Research Council.
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Recommendations for Data Repositories
When work began to support research data management, it seemed that the main objective was to build a data repository. After some discussion, however, the RSWG aligned with European trends to focus on offering advisory services rather than infrastructure (Tenopir et al., 2017) . The various data repositories were studied and some recommendations (CSUC, 2017) were drawn up to support researchers in selecting a repository for their data. This document, which is updated regularly, includes the process and criteria for selecting a data repository following the OpenAIRE guidelines. It is accompanied by sources for selecting thematic and multidisciplinary repositories (directories, publishing recommendations, etc.) and a comparative table of the main multidisciplinary data repositories (Figure 4) . 
Framework Agreement on Data Policy
To establish a research data management policy, the RSWG followed the same steps as those carried out in 2010 for creating mandates for open access to publications. A set of recommendations was prepared, establishing the elements that universities must commit to in the field of data management.
These recommendations follow the structure and content of the Policy RECommendations for Open Access to Research Data in Europe (RECODE, 2014) , establishing that open access to data is the default position; that the competencies and responsibilities for the data, the place and the deposit period must be identified; that a data management plan is required; that responsibility for the costs must be assigned; and that the preservation and curation of the data must be determined.
Subsequently, these recommendations were drafted in an agreement and presented to the vice-rectors for research of the Catalan universities with the intention of helping the institutions adopt an internal policy for research data management. This proposal takes the form of a template for drawing up an institutional data policy and follows both the above recommendations and others proposed by LEARN (2017). The aim is for each institution to approve its own policy of open access to data in 2018.
Monitoring the Service
After all of this preliminary work, the universities started to offer the research data support service in September 2016. It was decided to monitor the universities through indicators collected by the RSWG every 6 months, which include H2020-funded projects, the dedicated staff, the number of activities and training courses related to research data management, the number of queries received, visits to the website, the number of users registered for the tool, and the number of plans created.
Since the start of the service, 142 users have registered for the tool and have produced 43 DMPs. In addition, 67 activities or training sessions related to this subject have been carried out at the universities and 142 queries have been received (including requests for help to draw up DMPs, to deposit data or to resolve author or licence rights issues). The monitoring of the service shows a considerable gap between the services offered and the results in terms of actions carried out and plans created. However, the interest in and need for these services are growing.
Work to be Done with Research Data
The work of the RSWG currently focuses on two goals. The first is to improve the service and to introduce changes that meet the new needs of researchers. For this reason, it was decided to repeat the survey carried out at the beginning of the work and to update the software version of the DMP tool. The second-and now the most important task-is to create infrastructure for depositing open-access data in FAIR form.
In the discussions of the RSWG it has been found that the research data are very diverse (in formats, dimensions, applications, etc.) and that there is no clear model of how to proceed. In addition to this, European experiences are scarce, embryonic and sometimes contradictory. For example, the Netherlands has a central national infrastructure, whereas the United Kingdom has a decentralized network of repositories at each university.
The group believes that there can be no single approach to solving this problem because there are different needs and groups. In order to respect the needs, it is necessary to distinguish between publishing the data accessibly, guaranteeing access to the data over a certain period of time, disseminating them in formats and protocols that make them interoperable and reusable, and, finally, managing them, i.e. having mechanisms for working with provisional data. The urgency of the needs varies according to disciplines and researchers. As an example, fast availability of research data is more important in domains like biomedicine or high-energy physics than in more slowly evolving domains like history or linguistics.
Five stages of work of growing complexity and exigency have been established for the CSUC's infrastructure ( Figure 5 ).
First, some disciplines already have thematic repositories accepted by the research community for publishing their data in open access (for example, Protein Data Bank for 3D protein structures or the National Oceanographic Data Centre for oceanographic data). For these cases, the group intends to continue revising and expanding the comparative table on data repositories. This stage does not require the creation of a dedicated infrastructure.
Second, some universities have expanded the services of their institutional repositories to include data files and immediately meet the requirements of H2020 and publisher policies. Continuing with the collaborative spirit of the group, the changes have been agreed by all the universities, although not all of them are applying them to their institutional repositories. This stage requires a low investment in resources but is necessarily provisional because the current institutional repositories are not optimal for managing all types of data (e.g. large-size files).
Third, although many researchers do not even feel the need to publish data, for the groups that participate in European projects or have Excellence Awards it is intended to set up a pilot project in which the research groups will participate voluntarily. An existing repository will be used and shared experiences will be used to design a future infrastructure. This stage will have two requirements: first, it must identify the groups that form part of the programme and have them designate a person as an interlocutor; after this it must hire a data curator to collect and disseminate the experiences of the group.
Fourth, in the current stage, the RSWG is determining reasonable functional requirements for a consortial data repository. This is being done with the participation of the stakeholders (libraries, IT departments, research offices, etc.). Initially, it is believed that, to achieve economies of scale, the repository should be cooperative but not necessarily centralized and should not only allow publication but also guarantee the preservation, interoperability and reuse of data. This repository will extend the provision of services and meet the needs of more projects than are currently covered by institutional repositories. To this end, the general categories of the functional requirements have been established:
• Stable identifiers, i.e. permanent identification codes that can be used to refer to data files uniquely over time, regardless of what part of the system the data are stored in.
• Large-scale storage capacity for most of the data produced by researchers in the Catalan Research System, though it is probably best to store some data (such as those of genetics and oceanographers) in thematic repositories.
• Storage capacity for most formats of the data files produced by researchers of the Catalan Research System; for reuse, this involves acquiring and updating the software.
• High performance data storage: i.e. several copies of the data files are stored, ideally hosted on remote servers, and frequent automatic checks of the data integrity are carried out.
• Interoperability between the different elements: i.e. there are mechanisms that allow the metadata of a data file to be offered in a research portal or a Current Research Information System (CRIS) while the actual data are on another server; it must be possible to use the various elements transparently so that they act as a single system. • Management of special features, such as different versions, the metadata schemes for each discipline, the type of access allowed (open/ closed/restricted), etc.
Fifth, in the not-too-distant future data management will be a generalized need that universities must satisfy by providing a service. This service should not be limited to the depositing of data safely over a period of time, but should also include management throughout their entire life cycle. Such a service requires considerable additional resources because, for example, it consumes much more storage space.
Conclusions
As the Australian Library and Information Association (ALIA, 2017) states, transformation is not a novelty for libraries, which have already overcome several barriers by taking advantage of opportunities that provide even greater access to information on a global scale. Through the internet and digital resources, users are given a previously unimaginable level of access to knowledge, and research data are just one part of this changing world.
However, facing this new scenario entails creating new services for which new knowledge and new infrastructure are necessary. We want to create a world in which research data management can be integrated into the researchers' own processes, and this will lead to an increase in the number of DMPs and in the amount of research data that is openly accessible. Achieving this is difficult because of the additional resources it entails and especially because it involves building a new scenario. The CSUC's RSWG believes that doing so jointly, in cooperation, saves many efforts, offers a better guarantee of success, and makes the task more enriching from a professional point of view.
